In the Claims 



Add new claims 66-102 as follows. 



v66. A nucleic acid sequence encoding P39.5 or a fragment thereof, 
which is selectedsfrom the group consisting of: 

(a) a nucleic acid sequence encoding P39.5 or a fragment 
thereof, isolated from c^lular materials with which it is naturally associated; 

(b) \ a nucleic acid sequence ATCC Accession No. 98478 

(c) ^EQ ID NO: 1 or a sequence complementary thereto; 
SfiO ID NO: 3 or a sequence complementary thereto; 
SEQ jff) NO: 4 or a sequence complementary thereto; 
SEQ ny^O: 5 or a sequence complementary thereto; 
SEQ ID NG(: 6 or a sequence complementary thereto; 
SEQ ID NO: \ or a sequraee^omplementary thereto; 
SEQ ID NO: 8 6f ^^s^uence complementary thereto; 
SEQ ID NO: 9 cjTr ^sequence cpmplementary thereto; 
SEQ ID NO: 10 ^r\a^pqti^ce complementary thereto; 
SEQ ID NO: 11 o\Y se^^enc^-^mplementary thereto; 
SEQ ID NO: 12 orJ|p«6qu^ce complementary thereto; 
SEQ ID NO: 13 or a sequence complementary thereto; 
a sequence which hybridizes to^Mly of (a) through (n) 

an allelic variant of any of (a) through (o); 
a fragment of any of (a) through (o) comprising at least 



a deletion mutant of (a), (b), (c) (d) or (n); 
a sequence encoding P39.5 or a fragment therebf fiised 



to a sequence encoding a second protein. 
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67. A protein or polypeptide selected from the group consisting of; 
(a) \ an isolated P39.5 protein which is expressed in vitro by 
Borrelia garinii strain IP90 sjpirochetes, and has a relative molecular mass of 39,500 



daltons; 
ID NO: 2; 
ID NO; 14: 



(b) a protein comprising the amino acid sequence of SEQ 

(c) a protein comprising the amino acid sequence of SEQ 



(d) a fiWgment of (a) - (c); 

(e) an abalog of (a) - (c) characterized by having at least 
80% homology Avith SEQ ID NoJ^-oolM: 

(f) (\ a hoiholog oJ\(a) - (c) characterized by having at least 
80% homology with SEQ n>NO: 2 or 14. 

(g) \a fusion protejii comprising the amino acid sequence of 
SEQ ID NO; 2 or 14, or an anJ^log, ^omolj/g or fragment thereof fused to a second 
protein; 

(h) __.-arft^oii protein comprising the amino acid sequence of 
SEQ ID NO: 2 or 14 to which are adajpd fragments that are up to 95% identical to 
SEQ ID NO; 2 or 14; 

(i) a deletioA protein comprising the amino acid sequence of 
SEQ ID NO: 2 or 14 with one or more amino acids deleted therefrom; 

(j) a protein of any of (a)-(i), which is chemically 

synthesized; and 

(k) a protein of^ny of (a)-(j) which is a recombinant 

protein. 

68, A vector com{)ri§ing a nucleic acid sequence encoding P39.5 or 
a fragment of claim 66 under the control of^ui^W^egulatory sequences. 



69. A host cell transformed with me vfegtefaccording to claim 68. 
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yO. A diagnostic reagent comprising a nucleic acid sequence of 
claim 66 and a aetectable label which is associated with said sequence. 



71. \ The antibody according to claim 16, isolated by immunizing said 
host with a protein orNpolypeptide selected from the group consisting of: 

an isolated P39.5 protein which is expressed in vitro by 
Borrelia garinii strain IP^O spirochetes, and has a relative molecular mass of 39,500 
daltons; 

(b) \a protein comprising the amino acid sequence of SEQ 

ID NO: 2; 

(c) a {Jlf^otein comprising the amino acid sequence of SEQ 

ID NO: 14; 

(d) a fragri^nt of (a) - (c); 

(e) an analogvof (a) - (c) characterized by having at least 
80% homology with SEQ ID NO: 2 or 1^ 

(f) a homolog o^a) j^^e^Tcharacterized by having at least 
80% homology with SEQ ID NO: 2 or 14. 

(g) a fusion prot^ cWiprisingJhe amino acid sequence of 
SEQ ID NO: 2 or 14, or an analog, homologXpr^fi^ment thereof fused to a second 
protein; 

(h) a fusion proteir^^eftmpris^g the amino acid sequence of 
SEQ ID NO: 2 or 14 to which are added fragments that afe up to 95% identical to 
SEQ ID NO: 2 or 14; 

(i) a deletion protein comprising the amino acid sequence of 
SEQ ID NO: 2 or 14 with one or more amino acids deleted thei^from; 

(j) a protein of any of (a)-(i), which isxjhemically 

synthesized; and 

(k) a protein of any of (a)-(j) which is a rec\^mbinant 

protein. 
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72. The aniiliody according to claim 16, which is isolated by aflfinity 
purifying antiserum generated durin^^kmfecfion of rhesus monkeys with JDl 
spirochetes using as immunoabsorbant in^ P^S<5^rotein of B, garinii or a fragment 
thereof 

73 . A vaccine composition comprising an effective amount of a 
P39.5 protein, fusion protein or fragnrpnt of claim 67 and a pharmaceutically 
acceptable carrier, 

74. The composition aV:cording to claim 73 wherein said fragment is 
selected from the group consisting of P7-lV Pl-1, P3-1, P6-1, P9-1, and P12-L 

75. The composition according to claim 73 wherein said 
composition comprises at least one other B. ourgdorferi antigen or fragment thereof 



76. The composition ac^ding to claim 75 wherein said other 
antigen is selected from the group consisting of OspA, OspB, OspC, BmpA, BmpB, 
BmpC, BmpD and fragments or variants thereof 



77. The compositioij^ccording to cl^nr73 wherein said 
composition comprises at least one other protein or fragment thereof which has a 
sequence homologous to that of P39.5 or a fragment thereof 



78. The composition according to claim 73 comprising a mixture of 
individual proteins. 

79. The composition according to claim 75 wherein said P39.5 
protein or fragment and said other antigen are in the form of a fusion protein. 



80. A methdd ofl^ccinating a human or animal against Lyme 
Disease comprising administ^rinW to said human or animal a composition comprising 
an effective amount of the eomposition of claim 73. 




8 1 . A kit for diagnosing infection with B. burgdorferi in a human or 



mal comprising a P39.5 protein or fragment thereof of claim 67. 



82. A kit fOTs^iagncysmg infection with B, burgdorferi in a human or 
animal comprising an anti-P39.5 an^jfepd/of claim 16. 

83. A melfhod of identifying compounds which specifically bind to 
P39.5 or a fragment thereofJcbmprising the steps of contacting said P39.5 protein or 
fragment of claim 67 with a'^^est compound to permit binding of the test compound to 
P39.5; and determining the Mfli^unt of test compound which is bound to P39.5. 

^4. A compound identified by the method of claim 83, 

85. vector comprising a nucleic acid sequence encoding a B. 
garinii cassette string protein or fragment thereof of claim 38 under the control of 
suitable regulatory sequences. 



86. A host cell transfoJroed with the vector according to claim 85. 



iimtly 



essing a B, garinii cassette 
pnsmg tH^teps of culturing a 



87. A method of recomt 
string protein or peptide fragment thereof cc 
recombinant host cell transformed v^th a nucleic acid sequeribe of claim 38 encoding 
said protein or fragment under conditions which permit expressiokof said protein or 
peptide. 
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88. The method according to claim 87 further comprising the step 
of isolating said digressed protein from said cell or said cell medium. 

89. The rh^hod according to claim 87 wherein said B. garinii 
cassette string protein or peptide^agment i^^a-^txsion protein or a deletion mutant 
protein. 

90. The antibody accoming^P'^Iaim 47, isolated by immunizing said 
host with the protein or a fragment thereorof the B>^rinii cassette string selected 
from the group consisting of Pl-1, P3-1, P6-1, P7-1, P9N^and PI 2-1 or a mixture of 
said cassette string proteins. 
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91. A vaccine composition comprising an effective amount of at 
least one B, garinii cassette string protein of claim 39, a fusion protein or a fragment 
thereof and a pharmaceutically acceptable carrier. 

92. The composition according to claim 91 comprising a mixture of 
different B. garinii cassette string proteins-t5ffragments. 



93. The como0^ition according to claim 91 comprising at least one 
other B, burgdorferi antigen G^^agment\thereof 



94. The comp^sitio^^ 93 wherein said other 

antigen is selected from the group consisting of OspA, OspB, OspC, BmpA, BmpB, 

i 

BmpC, BmpD and fragments or variants thereof 



95. The composition according to claim 91 comprising P39.5 or at 
least one other protein or fragment thereof\vhich has a sequence homologous to 
P39.5. 



96. A me 
Disease comprising ad; 
an effective amount o: 




of vaccinating a human or animal against Lyme 
to said human or animal a composition comprising 
Jion of claim 91, 



97. A method for diagnosing Lyme borreliosis in a human or animal 
comprising the s^feRS of incubating an anti-5. garinii cassette string protein antibody of 
claim 47 with a sampfex^ biological fluids from a human or animal to be diagnosed, 
wherein in the presence of BsMirgdorferi an antigen-antibody complex is formed, and 
subsequently analyzing said fluia'^^plejbfthe presence of said complex. 

98. A therapeutic coiflpo^^i^tfuseful in treating humans or animals 
with Lyme disease comprising at least onfe^. gariHti^ssette string protein antibody of 
claim 47 or fragment antibody and a suitable pharmaceutic^sQarrier. 



99. A methodlbr^atingiyme Disease in a vertebrate host 
comprising administering an eSectiweJl^nb^^iJ^-<srk composition according to claim 98. 



100. Aki 
animal comprising a B, ga 




diagnosing infection with B. burgdorferi in a human or 
assette string protein or fragment thereof of claim 39. 



101. A kit for diagnosing infection with B, burgdorferi in a human or 
animal comprising an antibody of claim 47. 

102. A mfethod of identifying compounds which specifically bind to a 
B, garinii cassette string protein or fragment thereof, comprising the steps of 
contacting said protein or^xagmem of claim 39 with a test compound to permit binding 
of the test compound to sgid Kygarinii cassette string protein or fragment; and 
determining the amount oft^n compound which is bound to said protein or fragment. 



103. 



A compound n 



ftifigd by the method of claim 102. 



